Objectives We investigated the specificity and structures of job-related stress in psychiatric dementia nurses (PDNs) caring for elderly patients with serious behavioral and psychological symptoms of dementia who required substantial assistance with activities of daily living, in order to obtain fundamental knowledge toward providing mental health care for these nurses. Methods Subjects were 244 nurses [63 PDNs and 181 other psychiatric nurses (OPNs)]
Introduction
In 2000, 17 % of the Japanese population was aged 65 and over, and this figure is expected to rise to 28 % by 2025 [1] , indicating that Japan is the fastest-aging society in the world, with the fewest children [2] . People that aged over 65 are defined the elderly in Japan, this aging is also evident in medical care, with people aged 65 and over representing 40 % of all patients [3] . As the age of patients increases, they become more vulnerable to physical illness [4] and are at increased risk of mental illnesses such as dementia [5, 6] . It is estimated that there will be 2.5 million people with dementia in Japan by 2015, and 3.23 million by 2025 [7] . While the total number of patients in psychiatric wards has been trending downwards in recent years, the number of dementia patients entering psychiatric wards is increasing annually [3] . In 2011, there was a total of 307,000 inpatients in psychiatric wards; however, the number of dementia inpatients has risen by about 20,000 since 1996, reaching 53,000 in 2011 [8] .
Psychiatric medical care wards for elderly dementia patients, referred to as psychiatric dementia wards, were established in 1996 as part of the medical treatment fee system in Japan for dementia patients receiving psychiatric care [9] . Psychiatric dementia wards were created to provide treatment for patients with advanced dementia and especially pronounced mental symptoms and behavioral abnormalities [10] . Symptoms of dementia are broken down into core symptoms, such as memory loss and disorientation, and behavioral and psychological symptoms of dementia (BPSD), which include delirium, aggression, and wandering [7] . BPSD may be a burden to psychiatric dementia ward staff providing specialized care for dementia. In a study on BPSD in 105 psychiatric dementia wards [11] , the most frequent symptoms observed were wandering and resistance to care. Resistance to care is the most difficult symptom to deal with, as it often impedes nurses' work. Moreover, wandering is a risk factor for falls in dementia patients [12] . A study examining the rate of falls by type of facility found higher fall rates at geriatric psychiatric facilities than at geriatric rehabilitation facilities or nursing homes [13] . While over half of the patients in psychiatric wards have a medical problem [14] , approximately 90 % of dementia patients in psychiatric wards have physical complications that require medical treatment, and approximately 20 % of them receive a physical check-up on a monthly basis, at least [15] . Over 80 % of dementia patients need assistance with eating, toileting, bathing, and dressing [15] .
Nurses in psychiatric medical care wards for elderly dementia patients (psychiatric dementia nurses: PDNs) not only deal with serious BPSD, but also provide a substantial amount of care for physical illness and activities of daily living (ADL). As a result, PDNs are overwhelmed by nursing care duties and likely sustain higher job-related stress from physical burden and mental fatigue than nurses in other psychiatric wards.
Job-related stress has major negative effects, not only on the mental health of psychiatric nurses, but also on healthcare services [16] [17] [18] [19] . One example of these effects is physical abuse of elderly individuals [20] . In recent years, there have been incidents of abuse of dementia patients by PDNs, which may have occurred as a result of job-related stress [21] . Reducing job-related stress is therefore an urgent occupational health issue that could be targeted with PDN-specific mental health care.
In order to provide PDNs with mental health care, it is essential first to determine the characteristics and structures of their job-related stress. Various studies have examined the burden placed upon caregivers who provide dementia care and stress in nursing staff at senior facilities [22] [23] [24] [25] [26] [27] . To our knowledge, however, no studies have been conducted on job-related stress in PDNs caring for patients who require substantial assistance in ADL and/or have severe BPSD.
In the present study, we compared job-related stress in PDNs and OPNs to determine whether there is a type of job-related stress specific to PDNs. We also attempted to determine the structures underlying this specific job-related stress to obtain fundamental knowledge regarding the provision of mental health care for PDNs.
Materials and methods

Participants
Three hundred eighty-five psychiatric nurses, including registered and assistant nurses, from six psychiatric hospitals in Prefecture A in Japan participated in the study. Anonymous self-administered questionnaires were sent to participants via mail between November 17 and December 21, 2009 . Subjects were informed of the purpose of the study and assured that their privacy would be protected and their participation in the study would not result in unfair treatment. In order to prevent identification of individuals and leakage of personal information to others in the hospitals, anonymity was ensured by having each subject seal his or her completed questionnaire in an envelope provided in advance. A total of 302 nurses provided written consent to participate in the study. Of those, data from 244 were included in the analysis following the exclusion of incomplete questionnaires (valid response rate: 63.4 %). A total of 63 participants were PDNs and 181 were OPNs. PDNs of the present study are nurses in psychiatric wards of general hospitals. OPNs included psychiatric nurses who treated a wide area of acute and chronic mental diseases, alcohol dependence, physical complications, and adolescent mental diseases. In addition, a portion of the data from a previous study [28] was used in the present study in order to explore stress-related PDNs, although the aims of the two studies were different. The study protocol was approved by the ethics committee of Kumamoto University Graduate School of Life Sciences.
Procedures
The survey used in this study recorded basic characteristics such as age, job position, qualifications, experience working in other departments, and years of experience in psychiatry (basic attribute).
Continuous variables such as age and years of experience in psychiatry department were answered by single item checklists, and categorical variables such as Job position, qualification and experience working in other departments were answered by single item checklists. The categorical variables were dichotomized as follows: male (0), female (1) qualifications as registered nurse (0), assistant nurse (1), and experience working in other departments as yes (0) or no (1). To assess job-related stress in psychiatric nurses, we used the psychiatric nurse job stressor scale (PNJSS) developed by Yada et al. [28] and the job stressor (JSS) and stress reaction (SRS) scales from the brief job stress questionnaire (BJSQ) developed by Shimomitsu et al. [29] . The PNJSS [28] was developed by standardizing 302 psychiatric nurses' job-related stressors in order to assess job-related stressors unique to psychiatric nurses. Each item is ranked by the respondent along a 100-mm visual analogue scale (VAS), with 1 mm equal to 1 point. Scores ranged from 0 to 100 (0 = not at all, 100 = yes); higher scores indicate stronger job-related stressors. The PNJSS comprises a psychiatric nursing ability subscale (9 items), an attitude of patients subscale (6 items), an attitude toward nursing subscale (5 items [28] .
The BJSQ was developed by standardizing job-related stress in chemistry, industry, electricity, iron manufacture, electric power, sugar manufacture, life insurance, and small-scale enterprise workers [29] . This scale has been used in many recent job-related stress studies [30] [31] [32] [33] [34] [35] [36] [37] [38] . The JSS measures job-related stressors and assesses quantitative overload (3 items), mental demand (3 items), physical workload (1 item), job control (3 items), utilization of techniques (1 item), interpersonal relations (3 items), work environment (1 item), fit to the job (1 item), and reward of work (1 item). The SRS measures psychological and physical stress reactions. The psychological stress reaction scale assesses lack of vigour (3 items), irritability (3 items), fatigue (3 items), anxiety (3 items), and depressed mood (6 items), while physical stress reactions are assessed via a somatic symptoms subscale (11 items). Items are scored on a 4-point scale from 1 to 4 (1 = almost never, 4 = most of the time). A higher score indicates a higher job relatedstressors and stress reactions. The reliability and validity of these scales have been verified [39] .
Statistical analysis
The mean, standard deviation (SD) and number (N) were calculated for basic attributes (age, gender, job position, qualifications, experience working in other departments and years of experience in psychiatry department).
Unpaired t tests and analysis of covariance (ANCOVA) were performed for intergroup comparisons between continuous variables, and Chi-square tests were performed for intergroup comparisons between categorical variables. In conducting the ANCOVA, we confirmed significant intergroup distribution differences in basic attributes. To compare the basic attributes of PDNs and OPNs, unpaired t tests were performed on age and years of experience in psychiatry, and Chi-square tests were performed on gender, position, qualifications, and experience working in other departments.
We set covariates as variables with significant difference for basic attributes, calculated the mean and standard error (SE) adjusted for PNJSS, JSS, and SRS subscale scores, and performed ANCOVA.
Following this, in conducting a structural equation model (SEM) in PDNs, we confirmed relationships between variables using sub-analyses. The National Institute for Occupational Safety and Health job stress model proposes that stress reactions are affected by job stressors [40] , and previous studies have shown that age, rank, and experience affect job-related stress [41, 42] . In conducting the SEM to determine the effects of job-related stressors on stress reactions, stepwise multiple regression analysis adjusted for basic attributes was therefore performed for PDNs, with job-related stressors as explanatory (independent) variables and stress reactions as the objective (dependent) variable. In conducting the SEM to reveal correlations among the selected job-rerated stressors and stress reactions in stepwise multiple regression analysis, we calculated Pearson's correlation coefficients.
SEM was calculated to determine the structure of jobrelated stressors and stress reactions. 
Results
As shown in Table 1 , a significant difference of ward was seen in age, gender, experience working in other departments, and years of experience in psychiatry. The means of age and experience in psychiatry, number of male participants, and experience working in other departments (Yes) for OPNs were significantly higher than for PDNs at levels of significance of \1 %.
As shown in Table 2 , we set age, gender, experience working in other departments, and years of experience in psychiatry (confirmed to differ between PDNs and OPNs) as covariates. PDNs had significantly higher scores than OPNs on the subscales for physical workload, work environment (noise, illumination, temperature, ventilation etc.), irritability, and anxiety. Their differences exhibited levels of significance of \5 % in each case.
As shown in Table 3 , we selected irritability and anxiety as objective variables by confirming significant levels in PDNs in Table 2 . Significant positive effects were seen with PDNs in the physical workload and work environment subscales on the irritability subscale, and the physical workload and utilization of techniques subscales on the anxiety subscale. These effects exhibited levels of significance of \5 % in each case.
As shown in Table 4 , a significant positive correlation was found between utilization of techniques and work environment, and irritability and anxiety subscales at a level of significance of \5 %.
As shown in Fig. 1 , a structure of job-related stress experienced by PDNs was confirmed by the SEM. Levels of significance shown in Tables 3 and 4 were assumed to be positive effects and correlations in the SEM. All positive job-related stressor effects on stress reactions exhibited at a level of significance of \5 %. A correlation between utilization of techniques and work environment was found at a level of significance of \10 %. A correlation between error variables for stress reactions was found at a level of significance of \5 %. Fit indices of the proposed model were v 2 /df (3.370/4, P = 0.498) ratio = 0.842; goodnessof-fit index (GFI) = 0.979; adjusted goodness-of-fit index (AGFI) = 0.922; comparative fit index (CFI) = 1.000; root mean square error of approximation (RMSEA) \0.001; Akaike Information Criterion (AIC) = 25.37. The SEM suggested that the fitness of the model is at an acceptable level. The model reported greater irritability was affected by work environment and physical workload, and greater anxiety was affected by physical workload and utilization of techniques. Knowledge of this model suggested the necessity for reducing job stressors as work environment, physical workload and utilization of techniques for PDNs.
Discussion
We investigated the specificity of job-related stress in PDNs in order to obtain fundamental knowledge in order to provide them with mental health care in the future. In comparison with previous studies [22] [23] [24] [25] [26] [27] , our findings were similar as nurses with dementia care had high stress levels [25] , and stress with dementia care were related physical and emotional demands and workload [22] . However, a specific stress which has not been reported by previous studies [22] [23] [24] [25] [26] [27] was job-related stressors as work environment (noise, illumination, temperature and ventilation, etc.) and utilization of techniques, and stress reaction as irritability and anxiety. The following is a discussion of our findings.
As shown in Table 1 , there is also a large bias in the basic attributes such as age, gender and experience. Age, gender [42] , and length of service [45] are known to affect occupational stress. Thus, we confirmed these factors as appropriate covariates for comparing job-related stress in Table 2 . The effect of work environment on irritability levels may be a function of the noise, foul odours and temperature setting on psychiatric dementia wards (Table 3 ; Fig. 1 ). Care managers (CM) providing geriatric care felt that shouting was one of the most intolerable BPSD to deal with at work, and filthy behavior was one of the most frequently occurring BPSD in patients on psychiatric dementia wards [11] . When shouting is seen as noise, it may cause discomfort [46] , and patients shouting on psychiatric dementia wards may thus be expected to elicit irritability in PDNs. One of the most frequently occurring BPSD, filthy behavior can include dirtying the area with urine or faeces, and may result in foul odours. A field survey of staff working in acute wards regarding odours in wards found that the smell of urine and faeces was considered the most unpleasant odour; nurses were more bothered by those smells than were other ward staff [47] . Filthy behavior is the most frequently occurring BPSD in psychiatric dementia wards patients; therefore, PDNs may suffer more odour-related stress than nurses on other wards, which may affect their irritability level. In the environment that the elderly thermoregulation is often difficult, previous studies have showed a situation that can not be a comfortable temperature setting for psychiatric nurses are doing nursing work [48] ; PDNs with caring elderly patients were expected greater irritability.
Although utilization of techniques was not a stressor that was highly specific to PDNs, it had a significant influence on anxiety (Table 3 ; Fig. 1) . A survey on coexisting physical illnesses in geriatric dementia patients on psychiatric wards found a high prevalence of serious physical complications requiring diagnosis and treatment by specialists of other departments [49] . The psychiatric dementia wards that are the focus of the present study are not psychiatric wards in general hospitals. Similar to nurses in nursing homes [50] , in single psychiatric hospitals, there is no department related to physical illnesses such as internal medicine or surgery. As a result, even if PDNs have knowledge and skills for managing physical illness, they may feel that they cannot provide adequate physical care. Underuse of knowledge and skills is one factor that can cause stress [51] . Considering the subjects in the present study, utilization of techniques is likely to influence anxiety.
Although there is only a significant trend between work environment and utilization of techniques (Fig. 1) , a previous study showed an association between work environment and worker abilities [52] . PDNs may feel an inadequate exercise for skill on poor work environment, it is therefore debatable whether the path between work environment and utilization of techniques can be dismissed. Dismissing the path raises the Akaike Information Criterion (AIC) fit index that shows stronger goodness-offit with lower values [44] from 25.37 to 27.56, suggesting that it is more appropriate to keep the path between work environment and utilization of techniques.
Most inpatients at psychiatric dementia wards require care for ADL and instrumental ADL [15] . As a result, PDNs may be expected to suffer a much stronger physical burden in their work than OPNs. When PDNs continue to strain themselves physically in the course of their nursing duties, they may experience increased anxiety over their health in the future, with thoughts such as ''Will I be able to continue nursing without suffering injury?'' This anxiety may result in rushing; moreover, the physical burden may cause irritability.
As a limitation of this study, this study was a crosssectional study with 244 psychiatric nurses (63 PDNs and 181 OPNs) in Prefecture A as participants. Sampling bias and small sample size may have resulted in selection bias. There is also a large bias in the basic attributes such as age, gender and experience and environments among hospitals between PDNs and OPNs. In addition, the JSS items used are quite generalized, and cannot be used to identify specific stressors that affect the stress reaction in PDNs. In future studies, the sample size should be increased, and be necessary a research by adjusting the basic characteristics. Then, a scale should be used that can analyse the stressors thought to be specific to PDNs as shown in the present study in detail.
As consideration of mental health care for PDNs, the routine requirements of a psychiatric dementia ward can be expected to produce a significant physical workload for staff. There is a need for qualitative research to use interviews to uncover information about which tasks PDNs find physically demanding. To our knowledge, no studies have been conducted on the influence of odour, noise and temperature in psychiatric dementia wards. It may therefore be necessary to investigate and interview stress related to odour and noise, and the stressors with physical effects on psychiatric dementia wards. Finally, it is reasonable to conclude that there is a need to create a system to enable prompt response to the physical ailments of patients on psychiatric wards in order to protect their lives. Such a system may also lead to a reduction in stress for PDNs. 
